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EXECUTIVE SUMMARY

Ten years ago, the first comprehensive strategy for the conservation of our

wildlife resources & then known as the Comprehensive Wildlife Conservation

Strategy (CWCS, 2005) began leading our local conservation initiatives. The

strategy, which is now known as the Puerto Rico State Wildlife Action Plan

(PRSWAP, 2015) was originally perceived as a requirement for receiving funds

from

the US Fish and Wil dl isPregra®eutvapidlye 6 s

evolved into i a r e ae and aghandblook for prioritizing and implementing

projects, particul arl y t hoegamesgesies and thart e d

associated habitats.

Today, we can report that great progress has been made in the accomplishment

of the following expected results and for the predicted benefits stated in the

original Comprehensive Wildlife Conservation Strategy from 2005.

Identifying and addressing the greatest conservation needs of

Puerto Ricobs fish and wildlife.

Prioritizing efforts on species with greatest conservation
needs.
Allowing the Department of Natural and Environmental

Resources (DNER) to work in partnerships to conserve,

enhance and protect Puerto Ricoobs

rare or at risk, fish and wildlife species.

| mproving the DNER®meseatband futurey t o

chall enges and opportunities for

populations.
Integrating monitoring and management actions for game and

non-game species.
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Careful analysis is not required to realize that a decade has only served to
denti fy and partially attend to the
resources. This task is ongoing and never ending, due to the unstable nature of
our environmental and socio-economic realms. Beside the intrinsic and
monumental challenges of the aforementioned assignments, Puerto Rico
receives i mited feder al funding al
potential achievements. Notwithstanding, the following actions have been
completed, reflecting the usefulness of having an up to date State Wildlife Action

Plan:

1 New species have been identified and included as Species of
Greatest Conservation Need. In fact, plant species are a new and

important component of this revised plan.

1 Several species previously identified as Data Deficient were studied
and their designations updated. Great progress was particularly
made with the river native fish communities, an amphidromous

group that was previously poorly studied on the island.

1 Newly completed databases resulting from terrestrial and aquatic

gap analysis projects.

9 Coral reefs, as well as riparian and mangrove forest have been

identified as habitats of greatest conservation need.

1 Climate change has been recognized as a new stressor and threat

for wildlife species and habitats.

1 We have adopted the creation or enhancement of biological
corridors linking public and private wildlife habitats and/or new

riparian and marine corridors as a new conservation priority. These

need

ocat |
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actions are expected to benefit native, endemic and migratory
species whose habitats and ranges are projected to shift as a direct

result of climate change.

T The APuerto Ri co Mo d el Foresto init
protect and manage forested lands at a large scale by including the
communities within them and the economic development of the

area.

1 Updating the strategic plan for fish and wildlife resources from
2014.

1 Adopting the Puerto Rican Parrot as and emblematic and surrogate
species for advance the conservation of other wildlife species,
through on a landscape ecology approach.

1 Implementing a more aggressive approach to the eradication of
specific invasive species that were impacting negatively ecological,

economic and cultural attributes

I n conclusion, the milestones reached i
wildlife resources during last decade generate mixed emotions; we are

being challenged by the many tasks the island currently faces and dared

by the ones to come. Climate change and sea level rise, combined with

t he i sl andds current e c onacerbatng the t uat i c
already complex scenario we faced when work on the original action plan

began back in 2005.

10
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SUMMARY OF CHANGES

Chapter Section Summary Page(s)
1T SGCN Status and New species were added, others were
Protection of removed. Plants and pollinators were 20-32
SGCN included for this review
lII'T Habitat Forest Types and conditions of our forests 34-39
Requirement Composition
IV Ildentifying List of main New stressor/threats were added 49-70
Stressors/Threats stressor/threats
Vi Conservation PR GAP Update of the PR GAP data included
Strategies for 72
PRSWAP
V1 Conservation Marine Gap To develop a comprehensive set of
Strategies for Analysis Project dat abases on Puert 73
PRSWAP freshwater and marine recreational
fisheries resources.
Vi Conservation Develop strong New available private lands programs
Strategies for private lands were added. 75-78
PRSWAP programs
Vi Conservation Comprehensive A new Land Use Plan (2014) was
Strategies for Land Use Plan added. 91-94
PRSWAP
Vi Conservation Identification of Puerto Ricob6s most
Strategies for areas of hydrological regions were identified. 94
PRSWAP hydrologic
importance
Vi Conservation Conserving In order to promote the forest
Strategies for Working forest landscape, the outputs, priority 97-100
PRSWAP landscape landscape and the strategies are
show.
V1 Conservation Protecting forests | Methods to identify, manage and
Strategies for and wildlife from reduce threats to the forest and its 99-101
PRSWAP harm wildlife are mentioned.
Vi Conservation Enhance public Strategies recognized for this goal are
Strategies for benefits analyzed.
PRSWAP associated with 100-102
forests and
wildlife.
Vi Conservation Marine Mammals | Description of the actions during a
Strategies for Rescue Program marine mammal situation, including 102-103
PRSWAP stranding and necropsies.
VI'T Habitats of Terrestrial Urban Forests were added in this
Greatest Conservation | Habitats review. 105
Need
VI'T Habitats of Freshwater Riparian Forests and Mangrove
. . 108 and
Greatest Conservation | Habitats Forests were added 112
Need
VIT Habitats of Saltwater Habitats | Coral Reefs were added
Greatest Conservation 112
Need
VIi Habitats of Marine Protected | These protected areas were added.
Greatest Conservation | Areas 132

Need

11
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VI Habitats of

Puerto Rico Model

This initiative, which started in 2014,

Greatest Conservation | Forest was included. 134
Need
VIi Habitats of Caribbean To develop and provide the best
Greatest Conservation | Landscape available conservation science and
Need Conservation strategies in order to conserve, 134
Cooperative restore and sustain natural and
cultural resources in the US
Caribbean.
VII'i Monitoring and Joint Priority This effort seeking public engagement
Adaptation of Landscapes began in 2011, and was included in 148-150

Conservation Action

this plan.

12
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CHAPTER 1. INTRODUCTION

I. Background

The Caribbean is considered a global biodiversity hotspot (Cincotta and
Engelman 2000; Helmer et al. 2002; Myers et al. 2000). The islands commonly
known as the Greater Antilles occupy the larger area within the Caribbean
Region, with Puerto Rico being the smallest (8,892 km? or 3,425 miles?) and
most eastward (18U 156 Nort h/)6 @tz &hd Boswdlle $907).
Paradoxically, the majority (80%) of the documented species extinctions have
occurred on islands (Island Conservation, 2014). The combination of a high
extinction rate with high indices of biodiversity and endemism makes
implementing conservation initiatives and allocating funding toward these

ecosystems a necessary and important priority.

Unsustainable exploitation of resources (Myers 1989), habitat loss and invasive
species (Walker and Steffen 1997) have been identified as the main culprits for
species extinctions on islands. Moreover, insular species exhibit greater
extinction rates, and are more susceptible to environmental stress than their
mainland counterparts (Vitousek 1988, Vitousek et al. 1995). This increased
vulnerability has been linked to low population numbers, reduced genetic
diversity, constrained geographical range (Adsersen 1995, Vitousek, 1988), and

limited migratory capabilities (lves and Foufopoulus 2003).

Puerto Rico is an archipelago composed of several islands and cays where the
majority are managed as protected areas under local and federal designations,
and only a few are privately owned. A complex topography, soils and climate
produce distinct life zones (Ewel and Whitmore 1973) and several vegetation
associations, ranging from high elevation elfin forest to coastal alluvial swamps.
Likewise, the marine environment is diverse, including some of the deepest
dephs in the world (the Puerto Rican Trench), and shallow ecosystems

dominated by coral reefs and sea grass prairies.

13
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Habitats in Puerto Rico have been degraded over the past 3 to 4 centuries as the
swelling human population had increased the use of its natural and
environmental resources, significantly transforming the landscape. Population
growth caused a dramatic change in the local economy, shifting from an
agriculture-based economy (ca. 1930-1950) to an industrial one (Lopez et al.
2001). These changes resulted in major deforestation during the first half of the
past century. The abandonment of agricultural lands sparked a remarkable

forest recovery process, where the forest cover on the island increased from

approximately 6% to 34% (Birdsey and

growing population has affected forest recovery, as many abandoned agricultural
lands have been replaced by rapid urbanization (Lépez et al. 2001).

Puerto Ricobébs current economy is infl

investors, causing a stagnation that has halted the production of infrastructure
and caused a massive emigration of human resources. The current mosaic of
land uses and conditions found on the island represent a significant challenge for
conservation, in which species and habitat conservation must be harmonized in
managed and undisturbed ecosystems. Timely and proactive landscape
conservation approaches, such as the creation and enhancement of biological

corridors, have been identified as a priority for the island.

Puerto Rico has approximately 5,847 native wildlife species. Of these, 51 are
reptiles (Rivero 1998), 18 are amphibians (Rivero 1998), 5,573 are insects
(Torres and Medina-Gaud 1998), 190 are birds (Raffaele 1989) and 15 are
mammals. Most of these are considered non-game, and are poorly known by the
government and the general public. Unless recognized as threatened or
endangered (T/E), non-game species lack the public constituency and
awareness needed to support basic research and management. As a result, the
population status and distribution of most non-game, non-listed species is

unknown, limiting the implementation of actions and management strategies.

14
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In Puerto Rico, management priorities for wildlife and fisheries resources have
been sharply delineated by conditions established by the four primary sources of
federal funds supporting the majority of our management efforts. These are the
Sport Fish and Wildllife Restoration Programs, the Endangered Species Program
and the State Wildlife Grants Program. User fees and taxes paid by hunters and
anglers have financed management and restoration efforts during several
decades, but these funds are mostly used for conservation of game species and
are not sufficient for addressing the needs of the other species. In fact, the total
allocated amount for endangered, threatened and species of greatest
conservation needs identified as Data Deficient (Garcia et al. 2005), has been
around $750,000 per year. Consequently, conservation goals and initiatives can
only be achieved by teaming other conservation entities, particularly the US Fish
and Wildife Service, National Resources Conservation Serivices and NG O 8ssich
as The Nature Conservancy (International) and Para La Naturaleza (local). Such
partnerships are instrumental for fulfilling the shared goal of conserving wildlife

resources and their habitat.

Il. Objective

The State Wildlife Action Plan (SWAP) represents a comprehensive, statewide
approach for conserving Puer t o Ri ¢ o 6 snatuwal &rehs forf faturea n d
generations. The objectives of this document include: (1) Identify the current
status of the species and their habitats, (2) Identify and update conservation
priorities for these species and their habitats, and (3) establish a regular
monitoring process aimed at updating the previous two objectives.

lll. Expected Results and Benefits

The Puerto Rico State Wildlife Action Plan will:

15
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1 Identify and address the greatest conservation needs of
Puerto Rico0s rdsquses. and wil dlife
Prioritize efforts on species with greatest conservation needs.
Allow the DNER to work in partnership to conserve, enhance
and protect Puert o Recessardysraredor ver s e, b
at risk, fish and wildlife species.
1 Improve the DNERO sability to address present and future
conservation challenges and opportunities.
1 Integrate monitoring and management of game and non-game

species.

IV. Approach

Staff from the Puerto Rico DNER revised the original Comprehensive Wildlife
Conservation Strategy (CWCS) from 2005 using internal resources. However,
stakeholders, the Academia, local and federal agencies, and the general public
have been able to participate in the review process for the priority list of Species
of the Greatest Conservation Need (SGCN). DNER staff referred to existing
Wildlife Action Plans from other states and the Guiding Principles for States to
Consider in Developing Comprehensive Wildlife Conservation Plans for the State
Wildlife Grants, as well as the Sport Fish and Wildlife Restoration Programs. A
draft version of the new PR SWAP was posted in the3®gency:

day period in order to allow for a broad and general public review.

The Puerto Rico State Wildlife Action Plan addresses the following required

elements:

Element 1: Inventory
Information on the distribution and abundance of wildlife species, including low
and declining populations as the State Fish and Wildlife Agency deems

appropri at e, that are indicative of the divers

16
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Element 2: Condition
Description of the locations and relative condition of key habitats and community
types essentials to conservation of species identified in Element 1.

Element 3: Threats

Descriptions of problems which may adversely affect species identified in
Element 1 or their habitats, and priority research and survey effort needed to
identify factors which may assist in restoration and improved conservation of

these species and habitats.

Element 4: Actions
Descriptions of conservation actions proposed to conserve the identified species

and habitats and priorities for implementing such actions.

Element 5: Monitoring

Proposed plans for monitoring species identified in Element 1 and their habitats,
for monitoring the effectiveness of the conservation actions proposed in Element
4 and for adapting these conservation actions to respond appropriately to new

information or changing conditions.

Element 6: Review
Descriptions of procedures to review the PRWAP at intervals not exceeding ten

years.
Element 7; Coordination

Plans for coordinating the development, implementation, review, and revision of

the PRWAP with federal, state, and local agencies.

17
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Element 8: Public Participation
Involvement of general public in the development of the conservation strategy

and resulting actions.

The first version of PRSWAP, known as the CWCS (2005), the updated Fisheries
and Wildlife Resources Strategic Plan (DNER 2004), the Puerto Rico Critical
Wildlife Areas (Ventosa-Febles et al. 2005a), the Puerto Rico Waterfowl Focus
Areas (Ventosa-Febles et al. 2005b), and the Puerto Rico Terrestrial Gap
Analysis (2007) and Aquatic Gap Analysis (2011) were used to update and
inform this plan. These documents provide detailed information about wildlife
species and their habitat and are recommended references for obtaining more

detailed information.

VI. CONCLUSION

The original Comprehensive Wildlife Conservation Strategy (2005) considered
thebroadrange of Puerto Ricobds wildlife theith ap
species and habitats with greatest conservation needs, particularly species
considered Data Deficient (DD). Nevertheless, this revised document includes
the development and improvement of biological corridors as a new national
priority (e.g. Figure 25). These actions are of utmost importance in order to adapt
to the changes and threats caused by climate change, which are expected to
force changes in the current habitat use and distributon of Puert o Ri co00s
By prioritizing the <creation of haofi t at C
fragmented habitat found on the island, we expect to protect and adapt the
landscape in order to facilitate the projected changes in species ranges caused

by climate change.
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CHAPTER 2. SPECIES OF GREATEST CONSERVATION NEED

The New Wildlife Law of Puerto Rico (Law No. 241 of August 15, 1999) and its

Regulations (Regulation No. 6765, for the Conservation and Management of

Wildlife, Exotic Species and Hunting in the Commonwealth of Puerto Rico, and

Regulation No. 6766, to Govern the Threatened and Endangered Species of the

Commonwealth of Puerto Rico), are the legal framework empowering DNER to

protect

Puerto

related to wildlife and forest resources protection in Puerto Rico are listed in

Table 1.

Table 1. List of selecte statutes.

Ri ¢ ®BNA 2004)] Othear fekected stadubesi r ¢ e s

Statutes

Name

Objectvie

Constitution of the
Commonwealth of
Puerto Rico adopted in
1952

Constitution

| t establishes as a
efficient conservation of natural resources,
as well as the best development and use of
these for the benefi

i

Commonwealth  Law
No. 23 of 1972, as
amended

Organic Law of the
Department of Natural
Resources

It creates DNER and assigns to it, among
several things, the responsibility of
establishing programs for the conservation
of the PR natural resources, including
forests

Commonwealth Law
No. 133 of 1975, as
amended

Puerto Rico Forests Act

It establishes the public policy of the
Commonwealth to protect, expand and
conserve the forest resources of PR. It
creates the Commonwealth Forest Service.

Planning Board
Regulation No. 25

Planting, Cutting and
Foresting  Regulations
for Puerto Rico

It requires a DNER permit for cutting and
grooming trees on public or private land in
Puerto Rico.

Commonwealth Law
No. 144 of 1976, as
amended

Law for the extraction
and excavation of
Eart hoés
components

crus

It prohibits the issuance of Ear t hds ¢

components extractions and excavations in
natur al resources #dr
Commonwealth Forests)

€

Commonwealth Law
No. 136 of 1976 (also
known as th
Act 0)

Act for the Conservation,
Development and Use of
the Water Resources of
Puerto Rico

It assigns the faculty of planning and ruling
the usage, conservation and development of
water resources in the Commonwealth, to
DNER, including those superficial as
subterranean water.

Commonwealth Law
No.29 of 1976

Department of Natural
and Environmental
Resources Rangers

It creates DNER Rangers Corp to enforce
all the Commonwealth statutes available for
the protection of all natural resources

Corp Act (forests included)
Commonwealth Law New Wildlife Law of It authorizes the DNER Secretary to rule all
No. 241 of 1999 Puerto Rico activities related to the wildlife well-being,

included its habitats (forests included)

19
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Species of conservation priorities were originally listed in Regulation No. 6766
(Table 2). This regulation presented an updated species list with their respective
level of endangerment. However, our PRSWAP includes an improved list of
species of greatest conservation need (SGCN), using recently available source
of information (e.g., NUfiez-Garcia and Hunter 2000, among others; Table 2).

Some of this species will be recommended for listing under Regulation No. 6766.

Information about threats, population numbers, current distribution, and reason
for categorization are included for each species. The DNER adapted the
following five categories from the International Union for the Conservation of
Nature (IUCN) Red List (1994) in order to classify priority species (Table 1). See

appendix | for detailed category definitions.

1. Critically Endangered (CR): A critically endangered species
faces an extremely high risk of extinction in the wild in the
immediate future.

2. Endangered (EN): A species is considered endangered when
it is not CR, but faces a very high risk of extinction in the wild
in the near future.

3.  Vulnerable (VU): A species is considered vulnerable when it
is not CR or EN, but it faces a high risk of extinction in the wild
in a foreseeable future.

4. Low Risk (LR): A species is considered low risk when, after
an evaluation, it did not satisfy any of the previous categories
(CR, EN, or VU) and it is not Data Deficient.

5. Data Deficient (DD): A species falls under this category when
there is not enough information for a direct or indirect
assessment of its risk of extinction based on distribution
and/or population status. Some aspects of the ecology of a

species in this category may be well studied and its biology
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might be well known, but appropriate data about its
abundance and distribution may be lacking. Therefore, Data

Deficient is not a threat category.

Table 2. Number of species by taxon included in Regulation No. 6766 as SGCN.

Taxon CR EN VU DD LR Total
Amphibians 3 1 4 1 0 9
Birds 7 5 5 9 1 27
Reptiles 3 6 3 5 0 17
Marine Mammals 0 1 1 0 0 2
Terrestrial Mammals 0 0 3 2 1
Fresh Water Fish
Marine Fish 2 1 1 0 0
Terrestrial Invertebrates
Fresh Water Invertebrates 2 0 1 8 8 19
Marine Invertebrates
Plants 30 15 3 0 0 48
Total 47 29 21 25 10 132

Species and Actions for Prioritization

Conservation actions and funding allocation are ranked according to the level of
endangerment of the taxon. Critically endangered species receive the highest
conservation priority, followed by endangered, vulnerable and low risk (Figure 1).
Data deficient species are important because they may be included into any of
the previous categories after proper evaluation. However, DNER is strongly
concerned about Data Deficient (DD) species (Table 3), which comprise the
majority of the SGCN list. Thus, we seek to encourage and facilitate research on
this group. Interestingly, a large portion of the DD species is considered non-
game. The lack of information about non-game species is related principally to
the scarcity of funds to determine basic population parameters and threats,
although the academia and some NGOs have worked to partially fill this

knowledge gap.
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Figure 1. Scheme of species and actions of conservation priorization.

Table 3. Number of species per taxon included in the PRSWAP as SGCN.

Taxon CR EN VU DD LR Total
Amphibians 4 1 4 6 0 15
Birds 5 6 16 45 9 81
Reptiles 3 5 4 8 0 20
Marine Mammals 0 2 0 2 0 4
Terrestrial Mammals 0 0 2 10 1 13
Fresh Water Fishes 0 0 0 9 6 16
Salt Water Fishes 1 1 5 57 0 64
Invertebrates 3 0 13 19 8 43
Plants 32 26 3 0 0 61
Total 48 41 47 156 24 317

The following list details information related to species of greatest conservation
need (SGCN) for Puerto Rico. Letters E, N, M, and | next to the scientific name
indicate if the species is endemic, native, migratory, or introduced, respectively.

Please refer to Appendix | for additional definitions.
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Status and Protection of Species of Greatest Conservation Need

L Category
Common Name Scientific Name 2005 | 2015
Marine Mammals
Humpback Whale Megaptera novaeangliae VU EN
Atlantic Spotted Dolphin Stenella frontalis DD DD
Bottlenose Dolphin Tursiops truncatus DD DD
West Indian Manatee Trichechus manatus EN EN
Terrestrial Mammals
Brazilian Free Tailed Bat Tadarida brasiliensis LR LR
Velvety Free-Tailed Bat Molossus molossus DD DD
Antillean Ghost-faced Bat Mormoops blainvillii DD DD
Parnell s Must ac h e d]|Pteronotus parnellii DD DD
Sooty Mustached Bat Pteronotus quadridens DD DD
Fishing Bat Noctilio leporinus DD DD
Red Fruit Bat Stenoderma rufum VU VU
Brown Flower Bat Erophylla bombifrons VU VU
Jamaican Fruit Bat Artibeus jamaicensis DD DD
Cave Bat Brachyphylla cavernarum DD DD
Greater Antillean Long Tongued Bat Monophyllus redmani DD DD
Big Brown Bat Eptesicus fuscus DD DD
Red Bat Lasiurus minor DD DD
Birds
Sharp-shinned Hawk Accipiter striatus venator CR CR

Buteo platypterus
Broad-winged Hawk brunnescens CR CR
West Indian Whistling Duck Dendrocygna arborea CR CR
Masked Duck Nomonix dominicus EN EN
Ruddy Duck Oxyura jamaicensis VU VU
White-cheeked Pintalil Anas bahamensis VU VU
Black Swift Cypseloides niger DD VU
Limpkin Aramus guarauna CR DD
Least Bittern Ixobrychus exilis DD DD
Puerto Rican Nightjar Antrostomus noctitherus EN EN
Antillean Nighthawk Chordeiles gundlachii - DD
Piping Plover Charadrius melodus CR DD
Snowy Plover Charadrius nivosus CR CR
Wil sondéds Plover Charadrius wilsonia CR VU
Patagioenas inornata

Plain Pigeon wetmorei EN EN
White-crowned Pigeon Patagioenas leucocephala - DD
Key West Quail-Dove Geotrygon chrysia DD DD
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Common Name

Ruddy Quail-Dove

Bridled Quail-Dove

Puerto Rican Lizard-Cuckoo
Yellow-billed Cuckoo
Grasshopper Sparrow
Antillean Euphonia
Magnificent Frigatebird
American Oystercatcher
Cave Swallow
Yellow-shouldered Blackbird
Roseate Tern

Brown Noddy

Bridled Tern

Sooty Tern

Least Tern

Adel ai de b s
American Redstart
Black and White Warbler
Black-throated Blue Warbler
Cape May Warbler

Elfin Woods Warbler
Golden-winged Warbler
Northern Parula

Louisiana Waterthrush
Northern Waterthrush
Ovenbird

Prairie Warbler

Yellow Warbler

Brown Pelican

Red-billed Tropicbird
White-tailed Tropicbird
Puerto Rican Woodpecker
Pied-billed Grebe
Least Grebe
Audubonods
Puerto Rican Parrot
Caribbean Coot
Yellow-breasted Crake
Clapper Rall

Purple Gallinule

Red Knot

Willet

War bl er

Shear wat e

Scientific Name

Geotrygon montana
Geotrygon mystacea
Coccyzus vieilloti
Coccyzus americanus
Ammodramus savannarum
Euphonia musica
Fregata magnificens
Haematopus palliates
Pterochelidon fulva
Agelaius xanthomus
Sterna dougalli

Anous stolidus
Onychoprion anaethetus
Onychoprion fuscata
Sterna antillarum
Setophaga adelaidae
Setophaga ruticilla
Mniotilta varia
Dendroica caerulescens
Setophaga tigrina
Setophaga angelae
Vermivora chrysoptera
Setophaga americana
Parkesia motacilla
Parkesia noveboracensis
Seiurus aurocapilla
Setophaga discolor
Setophaga petechia
Pelecanus occidentalis
Phaethon aethereus
Phaethon lepturus
Melanerpes portoricensis
Podilymbus podiceps
Tachybaptus dominicus
Puffinus Iherminieri
Amazona vittata vittata
Fulica caribaea
Porzana flaviventer
Rallus longirostris
Porphyrio martinicus
Calidris canutus

Tringa semipalmata

Category
2005 | 2015
DD DD
DD DD
DD LR

- DD
DD DD
DD DD
DD VU
LR VU
DD DD
EN EN
VU VU
DD DD
DD DD
DD DD
DD VU
DD LR
DD DD
DD LR
DD DD

- DD
VU EN

- DD
DD DD
DD DD
DD DD
DD DD
DD DD
VU VU
EN EN
DD VU
DD VU
DD LR
DD DD
DD DD
CR VU
CR CR
VU VU
DD DD
DD DD

- DD
DD DD

- DD
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Common Name

Short-eared Owl

Puerto Rican Screech Owl
Masked Bobby

Brown Bobby

Red-footed Bobby

Puerto Rican Bullfinch
Puerto Rican Spindalis
Puerto Rican Tanager
Puerto Rican Tody
Antillean Mango

Green Mango

Puerto Rican Emerald
Green-throated Carib
Antillean Crested Hummingbird
Bicknell 6s Thr ush
Caribbean Elaenia

Lesser Antillean Pewee
Loggerhead Kingbird
Puerto Rican Flycatcher
Black-whiskered Vireo
Puerto Rican Vireo

Puerto Rican Oriole

Reptiles

Puerto Rican Bank Boa/Virgin Island Boa
Mona Island Boa

Puerto Rican Boa

Green Sea Turtle

Hawksbill Sea Turtle

Leatherback Sea Turtle

Puerto Rican Slider

Monito Island Gecko

Desecheo Island Gecko
Pandurads Gecko
Mona Island Iguana
Cul ebrabds Gi
Dry Forest Lizard

Puerto Rican Giant Lizard/Giant Anole
Southern Garden Lizard

Puerto Rican Galliwasp

Puerto Rican Twig Anole, Pygmy Anole

ant Liz

Scientific Name

Asio flammeus
Megascops nudipes
Sula dactylatra

Sula leucogaster

Sula sula

Loxigilla portoricensis
Spindalis portoricensis
Nesospingus speculiferus
Todus mexicanus
Anthracothorax dominicus
Anthracothorax viridis
Chlorostilbon maugaeus
Eulampis holosericeus
Orthorynchus cristatus
Catharus bicknelli
Elaenia martinica
Contopus latirostris
Tyrannus caudifasciatus
Myiarchus antillarum
Vireo altiloquus

Vireo latimeri

Icterus portoricensis

Chilobotrus granti
Chilobotrus monensis
Chilobotrus inornatus
Chelonia mydas
Eretmochelys imbricata
Dermochelys coriacea
Trachemys stejnegeri
Sphaerodactylus
micropithecus
Sphaerodactylus levinsi
Sphaerodactylus gaigae
Cyclura stejnegeri
Anolis roosevelti

Anolis cooki

Anolis cuvieri

Anolis poncensis
Diploglossus pleei
Anolis occultus

Category
2005 2015
DD DD
DD DD
DD VU
DD LR
DD VU
DD LR
DD LR
DD DD
DD LR
DD DD
DD DD
DD DD
DD DD
DD DD

- DD
DD LR

- DD
DD DD
DD DD
DD DD
VU VU
DD DD
CR CR
EN VU
VU VU
EN EN
EN EN
EN EN
DD DD
CR CR
DD DD
DD DD
EN EN
CR CR
DD EN

- DD
VU VU

- DD
DD DD
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Common Name

Southern Ground Lizard
Slippery Back Skink
Blind Snakes

Amphibians

Puerto Rican Crested Toad
Eneida Coqui/Mottled Coqui
Golden Coqui

Web Footed Coqui

Plain Coqui

Cave Coqui

Warty Coqui

Richmondé s Coqui

Puerto Rican Mountain Coqui/Forest
Coqui

Grass Coqui
Cricket Coqui
Hedrickos
Mona Island Coqui
Burrowing Coqui

Coqui

Wrinkled Frog

Freshwater Fishes
American Eel

Large Scaled Spinnycheeck Sleeper
Bigmouth Sleeper

Sirajo Gobby

Spotted Algae Eating Gobby
Burro

Short-tail River Pipefish
Flautin de Agua Dulce
Pejerrey Lagunero

Fat Sleeper

Spinycheek Sleeper
Emerald Sleeper

Renacuajo de Rio

River Goby

Mountain Mullet

Tapaculo

Scientific Name

Ameiva wetmorei
Mabuya sloanii
Typhlops spp.

Peltophryne lemur
Eleutherodactylus eneidae
Eleutherodactylus jasperi
Eleutherodactylus
karlschmidti
Eleutherodactylus juanriveroi
Eleutherodactylus cooki
Eleutherodactylus locustus
Eleutherodactylus richmondi
Eleutherodactylus
portoricensis
Eleutherodactylus brittoni
Eleutherodactylus gryllus
Eleutherodactylus hedricki
Eleutherodactylus monensis
Eleutherodactylus unicolor
Eleutherodactylus
wightmanae

Anguilla rostrata
Eleotris amblyopsis
Gobiomorus dormitor
Sicydium plumieri
Sicydium punctatum
Pomadasys crocro
Microphis brachyurus
Pseudophalus mindii
Malanorhinus boeki
Dormitator maculatus
Eleotris pisonis
Erotelis smaragdus
Gobiesox nudus
Awaous banana
Agonostomus monticola
Citharichthys uhleri

Category

2005 2015
DD DD
VU VU
DD DD

CR +
CR EN
CR CR
CR CR
CR CR
CR CR
VU VU
VU VU
VU VU
VU VU
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
DD LR
DD LR
DD LR

- LR

DD LR
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
DD LR
DD LR
DD DD
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Common Name

Saltwater Fishes
Tarpon Snook
Mexican Snook
Common Snook
Nurse Shark
Tarpon

Spotted Goatfish
Yellow Goatfish
Goliath Grouper
Nassau Grouper
Red Grouper

Sea Horse
Bonefish

Permit

Palometa

Greater Amberjack
Blue Runner
Horse Eye Jack
Caribbean Reef Shark
Tiger Shark
Lemon Shark
Spotted eagle ray
Atlantic Goliath Grouper
Coney

Black Grouper
Rock Hind

Hogfish

Mangrove Snapper
Lane Snapper
Mutton snapper
Vermillion Snapper
Gray Snapper

Silk Snapper

Dog Snapper
Cubera Snapper
Crevalle Jack
Jolthead Porgy
Rainbow Parrotfish
Blue Parrotfish
Midnight Parrotfish
Princess Parrotfish

Scientific Name

Centropomus pectinatus
Centropomus mexicanus
Centropomus undecimalis
Ginglymostoma cirratum
Megalops atlanticus
Pseudupeneus maculatus
Mulloidichthys martinicus
Epinephelus itajara
Epinephelus striatus
Epinephelus morio
Hippocampus spp.

Albula vulpes
Trachinotus falcatus
Trachinotus goodei
Seriola dumerilli

Caranx crysos

Caranx latus
Carcharhinus perezi
Galeocerdo cuvieri
Negaprion brevirostris
Aetobatus narinari
Epinephelus itajara
Cephalophilis fulvus
Mycteroperca bonaci
Epinephelus adscencionis
Lachnolaimus maximus
Lutjanus griseus

Lutjanus synagris
Lutjanus analis
Rhomboplites aurorubens
Lujatnus griseus

Lujatnus vivanus
Lujatnus jocu

Lujatnus analis

Caranx hippos

Calamus bajonado
Scarus guacamaia
Scarus coeruleus

Scarus coelestinus
Scarus taeniopterus

Category

2005

DD
DD
VU
DD
DD
DD
CR
EN

VU

2015

DD
DD
DD
VU
DD
DD
DD
CR
EN
DD
VU
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
VU
VU
VU
DD
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Common Name

Queen Parrotfish
Redtail Parrotfish
Stoplight Parrotfish
Reef Croaker
Barred Grunt
White Grunt
Black Grunt
Smallmouth Grunt
French Grunt
Bluestriped Grunt
Porkfish

Ocean Surgeon
Trunkfish

Gray Triggerfish
Queen Triggerfish
Tomtate

Black Snapper
Cero

Doctorfish

Bar Jack

Great Barracuda
Schoolmaster
Graysby

Blackfin Snapper

Invertebrates

Threerowed Sea Cucumber

Furry Sea Cucumber

West Indian Sea Cucumber

Long Spined Sea Urchin

Puerto Rican Harlequin Butterfly

Monabs Cave

Blind Amphipod/Fresh Water Cave

Shrimp

Mona/Monito/Little-land Crab

Purple Land Crab
Common Land Crab
Mangrove Crab
Mangrove Root Crab
Fiddler Crab

Fiddler Crab

Scientific Name

Scarus vetula
Sparisoma chrysopterum
Sparisoma viride
Odontoscion dentex
Conodon nobilis
Haemulon plumieri
Haemulon bonariense
Haemulon chrysargyreum
Haemulon flavolineatum
Haemulon sciurus
Anisotremus virginicus
Acanthurus bahianus
Lactophyrys trigonus
Balistes carpiscus
Balistes vetula
Haemulon aurolineatum
Apislus dentatus
Scomberomorus regalis
Acanthurus chirurgus
Caranx ruber
Sphyraena barracuda
Lujatnus apodus
Cephalopholis cruentata
Lujatnus buccanella

Isostichopus badionotus
Astichopus multifidis
Actinopyga agassizi
Diadema antillarum
Atlantea tulita

Shri mp Typhlatya monae
Alloweckellia gurnee
Gecarcinus lateralis
Gecarcinus ruricola
Cardisoma guanhumi
Aratus pisonii
Goniopsis cruentata
Uca leptodactyla
Uca thayeri

Category

2005 | 2015
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD
- DD

- VU
- VU
- VU
- DD
CR CR
CR CR

CR CR
DD DD
VU VU
LR LR
DD DD
LR LR
DD DD
DD DD
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Common Name

Fiddler Crab

Fiddler Crab

Swamp Ghost Crab
River Shrimp

River Shrimp

River Shrimp

River Shrimp

Shrimp

Green Lobster
Buruquena

Octopus

Queen Conch

West Indian Topshell
Magnificent Feather Duster
Social Feather Duster
Christmas Tree Worm
Lobed Star Coral
Mountainous Star Coral
Boulder Star Coral
Pillar Coral

Rough Cactus Coral
Staghorn Coral
Elkhorn Coral

Plants

Cookds Holly

Palma Manaca
Palma de Lluvia
Palma de Sombrero

Higuero de Sierra

Scientific Name

Uca vocator

Uca major

Ucides cordatus
Macrobrachium acanthurus
Macrobrachium faustinum
Macrobrachium heterochirus
Macrobrachium carcinus
Macrobrachium crenulatum
Panulirus laevicauda
Epilobocera sinuatifrons
Octopus spp

Strombus gigas

Cittarium pica
Sabellastarte magnifica
Bispirina brunnea
Spirobranchius giganteus
Orbicella annularis
Orbicella faveolata
Orbicella franksi
Dendrogyra cylindrus
Mycetophyllia ferox
Acropora cervicornis
Acropora Palmata
Agapostemon viequensis
Coelioxys spinosa
Melissodes trifasciata
Nomada krugii
Xeromelecta tibialis
Ceratina guamacciana

Marsdenia woodburyana
llex cookii

llex sintenisii
Calyptronoma rivalis
Pseudophoenix sargentii
Gaussia attenuata

Sabal causiarum
Chromolaena borinquensis
Vernonia proctorii
Crescentia portoricensis

Category

2005
DD
LR
LR
DD
DD
LR
LR
VU
LR
DD
DD
DD
DD
DD

2015
DD
LR
LR
DD
DD
DD
LR
LR
VU
LR
DD
LR
VU
DD
DD
DD
VU
VU
VU
VU
VU
VU
VU
DD
DD
DD
DD
DD
DD

EN
CR
EN
EN
EN
EN
EN
EN
CR
CR
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Common Name

Puerto Rico Manjack

Vahl 0s
Higo Chumbo
Chupacallos
Helecho de Bosque Enano.

Boxwood

Tamarindillo

Cobana Negra.

Palo de Rosa

Nogal / West Indian Walnut
Capa Rosa, Palo de Rosa
Nigua/ Palo de Nigua
Bariaco

Uvillo

Ausl
Arana

Pelos del Diablo

Scientific Name

Varronia bellonis
Varronia rupicola

Buxus vahlii

Harrisia portoricensis
Leptocereus grantianus
Pleodendron macranthum
Alsophyla amintae
Gonocalyx concolor
Lyonia truncata var. proctorii
Chamaecrista glandulosa
var.mirabilis

Stahlia monosperma
Gesneria pauciflora
Ottoschulzia rhodoxylon
Juglans jamaicensis
Callicarpa ampla
Cornutia obovata

Trichilia triacantha
Calytranthes acevedoi
Calyptranthes estremerae
Eugenia fajardensis
Eugenia haematocarpa
Eugenia woodburyana
Myrcia paganii

Schoepfia arenaria
Cranichis ricartii
Lepanthes eltoroensis
Peperomia wheeleri
Aristida chaseae

Aristida portoricensis
Adiantum x vivesii
Elaphoglossum serpens
Polystichum calderonense
Tectaria x estremerana
Thelypteris inabonensis
Thelypteris verecunda
Thelypteris yaucoensis
Aurodendron pauciflorum
Catesbaea melanocarpa
Mitracarpus maxwelliae

Category

2005

2015
EN
VU
EN
EN
CR
CR
EN
CR
CR

CR
CR
VU
CR
CR
CR
CR
CR
EN
EN
CR
EN
EN
CR
EN
CR
VU
EN
EN
EN
CR
CR
CR
CR
CR
CR
CR
CR
CR
EN
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Common Name

Quina
St. Thomas prickly-ash
Palo de Ramén

Mata Buey
Erubia

Palo de Jazmin
Palo Colorado

Scientific Name

Mitracarpus polycladus
Stenostomun sintenisii
Zanthoxylum thomasianum
Banara vanderbiltii
Xylosma pachyphyllum
Goetzea elegans
Solanum ensifolium
Styrax portoricensis
Ternstroemia luquillensis
Ternstroemia subsessilis
Bonellia pauciflora
Daphnopsis helleriana

Category

2005 | 2015
- EN
- EN
- EN
- CR
- CR
- EN
- EN
- CR
- CR
- CR
- CR
- EN

State Wildlife Action Plan.
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CHAPTER 3. HABITAT REQUIREMENTS AND INFORMATION NEEDS FOR
PRIORITY SPECIES.

Most of the information related to the species included on the Species of
Greatest Conservation Need (SGCN) list was compiled as part of the revision
conducted between 2002 and 2003 of Regulations No. 6765 and 6766. A first
draft of this list was produced by the Bureau of Fisheries and Wildlife staff which
was later revised by the scientific community, general public and interested non-
governmental organizations. The final product was a comprehensive
accomplishment, more broad and updated than the USFWS list of threatened

and endangered (T/E) species for Puerto Rico.

Research to understand the natural history of priority species, habitat
requirements, demographics, activity patterns, and home ranges is needed to
develop conservation and management plans. DNER has been gathering
biological/habitat information and monitoring game species that are currently
hunted (e.g., Scaly-naped Pigeon Patagioenas squamosa) or have the potential
to be hunted (e.g., White-crowned Pigeon Patagioenas leucocephala) or are
listed as T/E species in Puerto Rico. However, the long-term conservation of
biological diversity of Puerto Rico would benefit from a comprehensive, spatially
based bank of information of its wildlife and associated habitats. Several
approaches are currently ongoing or completed within DNER or through

interagency collaboration.

Forest composition, structure and function (from DRNA 2010).

The Holdridge life zone model is used to facilitate comparisons of ecological
information around the world (Holdridge, L.R.1967). Life zones are broad
bioclimatic units of land that can be further subdivided into associations based on
the combination of soils, vegetation, and microclimates within them. There are six
Subtropical Holdridge Life Zones present in Puerto Rico (Figure 2) (Ewell and

Whitmore 1973). At 62%, the Subtropical moist forest life zone contains the most
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land in mainland Puerto Rico. (Brandeis et. al. 2007). The Lower montane wet
forest and the Lower montane rain forest zones combined are only slightly over
1% of land cover. Land area in the dry forest zone is almost 14%, and the

combined wet forest and rain forest zones account for about 23% of land cover.

N

A

Jiigs T
7 o
Life zones
I Lower montane rain forest Subtropical dry forest [l Subtropical rain forest
Lower montane wet forest Subtropical moist forest [l Subtropical wet forest [ = Jkm

Figure 2. Land distribution among the Subtropical forest life zones of mainlad P.R.
(Brandeis 2007).

Figure 3 depicts the proportion of each life zone in forest cover as of 2003
(Brandeis et. al. 2007). The Lower Montane Wet and Rain Forest group has the
highest percentage of forest cover but, as indicated in figure 4 above, it has the
smallest land area. The moist and dry forest zones together account for three

guarters of the land area in Puerto Rico but each has less than 50% forest cover.
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Figure 3. Percen forest cover within each subtropical life zones group in mainland P.R. in
2003 (Brandeis et al. 2007).

An estimated 68% of Puerto Rico is comprised of young secondary forest, 12% is
mature forest; and land reverting to forest accounts for 18% of the total forest
cover. Subtropical moist forest had the most land in the reversion category. The
lower montane group had no reverting forest; the wet and rain forest had 30.4%;

and dry forest had 12.5% reverting forest.

Size class information is collected on stands with at least 10% stocking by live

trees. Figure 4 provides information for all islands. Trees in the seedling stage

have adb.h.<506, small tr ees8o0havmeeda udn bt.rhe.e so fh a5
of 8 to 200 and |l arge trees have a d.b.h
stressful environments so a given species growing at high elevations, on barren

land, or in drought prone areas does not accumulate girth as rapidly as the same

species in more hospitable environments.
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Stand size class

0.3%

W Sapling-seedling stands
W small diameter stands
W Medium diameter stands

M Large diameter stands

Figure 4. Percentage of forest in each class in P.R., Vieques, and Culebra in 2003 as
measured by diameter at breast height (DBH) (Brandeis 2007).

Pl ant species composition, domi nance
forests are different from forests that were present before the island was
deforested (Lugo and Helmer 2004). A total of 305 tree species were identified in
the 2003 forest inventory (Brandeis et. al. 2007). Among trees with diameters at
breast height (d.b.h.) of 12.4 cm, 210 species were identified. Evaluation of the
latter group revealed that the exotic African tulip tree (Spathodea campanulata)
wasthesingemost abundant tree species on

(Guarea guidonia), moca (Andira inermis) and yagrumo (Cecropia schreberiana)
follow in abundance. Thirty six (36) tree species were encountered in the dry
forest, 130 in the moist forest, 112 in the wet and rain forest group and 25 in the
lower montane wet and rain forest group. Common exotics were often fruit
bearing trees. As an example, the only two exotic species encountered in the
Lower montane life zones were the sweet orange (Citrus sinensis) and the

Malabar plum (Syzgium jambos).
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The mixes of native and non-native naturalized species are creating novel plant

and ani mal communities. Many of todayods

definitive successional pathways, and the ultimate composition and structure of
future forests is conjecture. We are gathering evidence that these novel forests
provide public benefits. They support wildlife, mitigate species extinctions, and
provide ecosystem services such as soil stabilization, temperature regulation,
nutrient transformation, and water and carbon cycling (Lugo 2004). For example,
the African tulip tree is a pioneer species that colonizes abandoned lands and
facilitates the establishment of native trees species under its canopy (Lugo and
Helmer 2004, Brandeis 2006).

There is no field inventory of forest vegetation communities in Puerto Rico, but
some general taxonomic principles are informing remote sensing inventories
such as the work produced by Kennaway and Helmer (2007), summarized in
Table 4.
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Table 4. Satellite image mapping zones in P.R. and associated vegetation formations
(Kennaway and Helmer 2007).

1Sf;ltellite image mapping zone | Woody vegetation formations?

Dry forest-Alluvial Lowland dry semi-deciduous forest or
woodland/shrubland Tidally and semi-permanently
flooded evergreen sclerophyllous forest

Dry forest®>-Volcanic, Sedimentary, Lowland dry semi-deciduous forest or

Limestone woodland/shrubland Lowland dry mixed evergreen
drought-deciduous shrubland with succulents

Dry and moist forests i Serpentine Lowland dry and moist , mixed seasonal evergreen
sclerophyllous forest with succulents

Moist forest-Alluvial Lowland moist evergreen hemi-sclerophyllous srubland

Lowland moist seasonal evergreen forest or forest/shrub
Lowland moist coconut palm forest

Seasonally flooded evergreen forest

Tidally and semi-permanently flooded evergreen
sclerophyllous forest

Moist forest-Volcanic and Lowland moist seasonal evergreen forest or forest shrub
Sedimentary Lowland moist semi deciduous forest”

Moist forest with rainfall<1500 mm yr-1 | Lowland moist semi-deciduous forest or forest/shrub
Northern Limestone °

Moist forest with rainfall>1500 mm yr- | Lowland moist and wet, seasonal evergreen and semi-

1-Northern Limestones deciduous forest and forest/shrub

Wet and lower montane wet forest- Submontane and lower montane wet evergreen
Serpentine sclerophylous forest or forest/shrub®

Wet and rain forest, lower montane Submontane wet evergreen forest Active sun/shade
wet and rain forest-Volcanic, coffee, submontane/lower montane wet evergreen
Sedimentary and Alluvial forest/shrub, other agriculture Submontane/lower

montane wet evergreen forest/shrub, active/abandoned
shade coffee

Lower montane wet evergreen forest’ -tall cloud forest
Lower montane wet evergreen forest’-palm and elfin
cloud forest Lower montane wet evergreen forest-elfin
cloud forest

! Aggregated from Geoclimatic Zones in Figueroa Colon (1996), which overlay Holdridge life zone (Ewel and
Whitmore, 1973) onto generalized geology (Krushensky, unpubl.). Volcanic refers to intrusive/plutonic and
extrusive/volcanoclastic geology.

% Forest are subtropical sensu Holdridge (1967) and broadleaf unless otherwise indicated; lowland refers to
forests from 0 to 400 m elevation. Both forest/shrub and woodland/shrubland refer to stands with a)25-60%
covers of trees with distinct canopies and an under story of shrubs, seedlings, or saplings, or b) dense
shrubs, seedlings or saplings, as indicated by a matrix of woody vegetation or a smooth canopy.

% The Dry Volcanic/Sedimentary/Limestone Zone included southern limestone areas in the drier part of the
moist forest zone.

* Coastal areas in southeastern Puerto Rico

® Northern Limestone refers to limestone areas north of the Central Cordillera with well-developed karrst
topography and areas at the Cordillerads southern edge.
® Includes forest in the rain forest zone sensu Holdridge (1967).

" Includes forest in the lower montane rain forest zone sensu Holdridge (1967).
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Puerto Rico GAP Analysis

The Puerto Rico Gap Analysis (PR-GAP) is a spatially based project designed to
provide comprehensive species/habitat information. Gap analysis was

developed as a proactive coarse-filter approach to protect biodiversity (Scott et

al. 1987 and 1993). The PR-GAP provi des an overview

diversity, serving as a benchmark for landscape conservation approaches and
providing resource managers with a tool to establish conservation priorities (e.g.,
land acquisition). This project is a joint effort among the DNER, the U.S. Forest
Service International Institute of Tropical Forestry (IITF), the North Carolina
Cooperative Fish and Wildlife Research Unit (NCSU), and the U.S. Geological

Survey Biological Resources Division.

The Gap Analysis seeks to identify "gaps” (i.e., vegetation types or species not
adequately represented in areas managed for long term maintenance of natural
systems) that may be filled through changes in land management practices.
GAP researchers use terrestrial vertebrates and vegetation alliances as
indicators of, or surrogates for, biodiversity (Austin and Margules 1986, Scott et
al. 1993, National Gap Analysis Program 1994, Csuti and Kiester 1996, Noss
and Cooperrider 1994, Jennings 1996). Digital maps containing these elements
of diversity are overlaid in a GIS with maps of areas managed for biodiversity and
land ownership to identify those that are underrepresented in the existing

network of areas.

a. Land Cover i IITF, in coordination with DNER, developed a semi-
automated process to create a Landsat-7 ETM+ image mosaic based on
2001-2003 satellite imagery that is 97.5% cloud and cloud-shadow free
(Martinuzzi et al. 2003a). Initial classification includes mapping the extent
of four classes of urban cover in Puerto Rico (Martinuzzi et al. 2003b).
Urban cover comprises nearly 15% of the land surface of Puerto Rico, and
the urban forest and low- and high- intensity urban land cover classes are

important in both our habitat modeling, and in understanding the dynamics
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of land cover changes and threats to habitat sustainability and biodiversity.
Vegetation descriptions have been compiled from the plant community,
and later organized into a hierarchical structure along gradients of climate,
substrate, and topographic position (Gould et al. 2003a). The analysis
includes an updated map of the physiography of Puerto Rico (Gould et al.
2003b), and an analysis and a map of the landforms (slope position) of
Puerto Rico (Martinuzzi et al. 2003c) (Figure 5).

According to Gould et al., (2008) land cover in Puerto Rico today consists
of 53% forest, woodland and shrub land vegetation; 32% dry and wet
grasslands and pasture; 3% herbaceous agriculture, 4% saline and
freshwater wetlands, 1% barren land, 1% fresh water, and 10% developed

land. This history of land use is typical of most Caribbean islands.
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:] Abandoned dry forest plantation I:, Lowland dry riparian shrubland and woodland - Montane wet alluvial shrubland and woodland
|:| Aquiculture - Lowland moist abandoned and active coffee plantations - Montane wet evergreen abandoned and active coffee plantation
- Artificial barrens |:] Lowland moist alluvial shrubland and woodland |:] Montane wet noncalcareous evergreen shrubland and woodland
Coastal dwarf woodland and shrubland I:, Lowland moist I hrubland and dland :] Riparian and other natural barrens

I:! Dry and moist serpentine woodland and shrubland D Lowland moist riparian forest - Rocky cliffs and shelves
E Dry cactus grassland and shrubland D Lowland moist riparian shrubland and woodland :] Salt and mudflats
\:] Dry grasslands and pastures - Mangrove forest and shrubland |:’ Salt production
|:] Emergent herbaceous nonsaline wetlands - Mature primary elfin woodland and secondary montane wet noncalcareous evergreen cloud forest - Salt water
\:] Emergent herbaceous saline wetlands - Mature primary Palo Colorado and secondary montane wet noncalcareous evergreen forest l:’ Seasonally flooded herbaceous nonsaline wetlands
\:l Fine to coarse sandy beaches, mixed sand and gravel beaches - Mature primary Sierra Palm and secondary montane wet noncalcareous evergreen forest l:’ Seasonally flooded herbaceous saline wetlands
- Freshwater - Mature primary Tabonuco and dary montane wet I evergreen forest - Wet serpentine shrubland and woodland
- Freshwater Pterocarpus swamp - Mature secondary dry and moist serpentine semideciduous forest :] Woody agriculture and plantations: Palm plantations
\: Gravel beaches and stony shoreline I: Mature secondary lowland dry alluvial semideciduous forest - Young secondary dry and moist serpentine semideciduous forest
E Hay and row crops - Mature secondary lowland dry limestone evergreen forest D Young secondary lowland dry alluvial semideciduous forest
- High-density urban development - Mature secondary lowland dry limestone semideciduous forest Young secondary lowland dry limestone semideciduous forest
- Low-density urban development - Mature secondary lowland dry noncalcareous semideciduous forest E Young secondary lowland dry noncalcareous semideciduous forest
: Lowland dry alluvial shrubland and woodland E Mature secondary lowland moist alluvial evergreen forest : Young secondary lowland moist alluvial evergreen forest

| Lowland dry cactus shrubland - Mature secondary lowland moist noncalcareous evergreen forest - Young secondary lowland moist noncalcareous evergreen forest
- Lowland dry limestone cliffside semideciduous forest - Mature secondary moist limestone evergreen and semideciduous forest - Young secondary moist limestone evergreen and semideciduous forest
I:I Lowland dry limestone cliffside shrubland and woodland - Mature secondary montane wet alluvial evergreen forest - Young secondary montane wet alluvial evergreen forest
E Lowland dry limestone shrubland :] Mature secondary montane wet noncalcareous evergreen forest - Young secondary montane wet noncalcareous evergreen forest
|:] Lowland dry limestone woodland and shrubland - Mature secondary montane wet serpentine evergreen forest - Young secondary montane wet serpentine evergreen forest
:I Lowland dry noncalcareous shrubland and woodland l: Moist grasslands and pastures
E Lowland dry riparian forest D Moist limestone shrubland and woodland

Figure 5. Puerto Rico Land Cover 2015. Data obtained from DNER.
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b. Animal Modeling i The original list of 437 vertebrate species has gone
through expert review and now the list consists of 426 vertebrate species known
to occur across Puerto Rico or its offshore islands. A large proportion of Puerto
Ricobs vertebrate fauna is composedorof spe
coastal-marine habitats. Therefore, DNER is developing the relational database
model with the understanding that the aquatic and marine species are important
components of the landscape and have good potential for gap analysis after the
completion of the terrestrial and marine GAP Analyses. A subset of 168 species
was for inclusion in the terrestrial component of the gap analysis. This list
contains those species considered endemic, resident, breeding migrants, and
species of conservation concern that have become established through human
introductions (e.g., Small Indian Mongoose Herpestes javanicus) or range
expansion (e.g., Hispaniolan Parrot Amazona ventralis). The PR-GAP adopted a
modi fication of the U.S. For e the An8lysis vi c e 6 s
hexagon grid of the Caribbean as the minim
geographic range maps. The smaller hexagon size (24 km?) was considered as
a valid scale for representing species distribution while considering the challenge
ofrepresenting Puerto Ricobs diverse and he
Rico Ornithological Society assisted in the development of field survey methods
for a Breeding Bird Atlas for Puerto Rico and to incorporate PR-GAP data, maps,
and analyses into the Atlas. Peer revisions of species geographic range maps

are currently in progress (Figure 6).
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Figure 6. Example of a geographic range map for the endangered Yellow-shouldered Blackbird (Agelaius xanthomus). Data from DNER
2015.
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c. Land Stewardship Mapping i DNER is currently establishing an interagency
collaborative effort to update an existing, but incomplete, land stewardship layer
of Puerto Rico. To date, we have identified a total of 21 public land managers
(Figure 7). Land management areas will be identified by contacting land
managers to determine management policies, classifying land parcels into the
management strategies used in the GAP program, and developing a land

management geospatial database in order to facilitate the final GAP analyses.
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Figure 7. Puerto Rico Land Stewardship 2015. Data obtained from DNER.













































































































































































































































































































































































































































